Summary Mortality data on lung cancer among the black populations of South Africa, newly available from the first ever nation-wide enumerations, are analysed for age-specific rates and significant geographical and intertribal variations. This study finds a higher incidence at younger ages than among whites, an urban excess similar to other population groups in South Africa and a higher incidence among the Xhosa than Zulu.
It is suggested that an anti-smoking campaign is urgently required among blacks in South Africa.
In the years since 1978 death certification has been compulsory for the entire black population in South Africa. Using data from the 1980 census it is therefore possible for the first time to analyse agespecific and geographical variations of patterns of death among rural and urban blacks and to compare these with those derived previously from less precise information, and also with the already well-recorded information on mortality of white, coloured and Asian people in South Africa (Bradshaw et al., 1983) . The cause of death to be analysed in the present paper is malignant neoplasm of the lung, bronchus and trachea Ninth Revision) . This cause of death is the most numerous cancer among South African white and coloured males (Bradshaw et al., 1983) and is believed to have increased among black males amongst whom it was already the third most common cancer during the 1970s (McGlashan & Harington, 1985) , and the second in 1981 when it was also the fifth most common of black females (Central Statistical Services, pers. comm., 1984) .
Materials and methods
Data on deaths among South Africa's black peoples have been recorded in urban areas since 1968 and in rural areas since 1978. In these latter areas with a shorter history of mortality recording, it is often supposed that both diagnostic accuracy and completeness of recording are less complete. Recent work directed particularly towards this question (McGlashan, 1985 Personal communication) shows that, in many rural areas, particularly in much of the Cape Province and Orange Free State, recording is as reliable both in total numbers of deaths and in the absence of the vague category "ill-defined causes of death" as are (Doll et al., 1970) and standardised mortality ratios (smr) for each economic region, together with the significance of local deviations from expectation, using a test based on the Poisson distribution (Bradshaw et al., 1983) . These latter significance levels are here employed in distribution maps.
Geographical basis
The base selected for analysis of spatial patterns is the map published by the Department of Statistics giving 63 economic regions (ER) in South Africa. In addition, 15 square symbols represent the major urban areas (Figure 1 and key Age specific rates Figure 2 shows the age-specific mortality rates for black males and females for cause ICD9-162 on a semi-logarithmic scale together with those for whites for the period, 1978-1981. Black males have higher rates than white males up to age 44, and higher rates than white females up to age 64. The higher rates at early ages almost certainly foreshadow worsening rates in older age groups in the immediate future. These high risk groups will become older, presumably and indeed probably, retaining their current exposure to lung cancer risk factors.
In Table I (Figures 3 and 4) show geographical variations in incidence between the sexes in northern Natal ERs which may reflect male absenteeism on labour (Central Statistical Services, 1982) . In Figure 5 these data have been expressed as a measure of tribal homogeneity within each ER (Table III) .
Most of the inland migrant-receiving urban areas receive a very varied tribal inflow and so do not feature in the map of homogeneity.
An ethnic homogeneity in an area of over 94% is assumed to indicate that most lung cancer cases will involve the specific group in question. Information on only one additional group, the Shangaans, can be gained by considering a homogeneity level over 85%. A further three population groups, North Sothos, South Sothos and Swazis (within South Africa) are included at over 75% homogeneity level (Table IV) .
Among the two most numerous populations the Xhosa have very significantly more cases and the Zulu very significantly fewer cases than expected. Similarly the Shangaans and the North and South Sothos have very significantly fewer cases of lung cancer mortality. Mortality among the Tswanas and Swazis is close to the national death rate in blacks.
Xhosa - Figure 5 Ethnic tribal homogeneity within economic regions of the black populations of South Africa. 
Discussion
Each of these three results, the younger ages of death, the urban excess and the ethnic contrasts, depends upon the quality of the death certificate recording. However, in each case, the data can err only in the direction of being under-estimations. Since the age-specific rates of blacks (in Figure 2 ) must be regarded as minima and the proportions of older persons will increase and current smoking habits are likely to continue into later life, the overall effect on lung cancer deaths cannot but lead to severe increases. Among whites too both sexes show substantially increased rates-at-ages compared to a decade ago (Bradshaw et al., 1983) : males at peak age, 65-75 years, increased from about 300 to over 400 deaths per 100,000 per annum and females of the same ages from 65 to 115.
Previous work (Bradshaw et al., 1983) has also shown that, for whites, coloureds and Asians in South Africa, an urban dominance occurred in the distribution patterns for both sexes a decade ago in 1968-72. That basic distribution has not changed and now the new evidence in this paper about cancer patterns in blacks is closely parallel. There can be no doubt that the major cities of South Africa harbour risks to human health from carcinoma of the lung, to a marked degree for all four major population groups. For the black these risks must involve greater exposure to western customs, particularly that of cigarette smoking. This is clearly not the only danger. Another urban factor affecting all groups and both sexes is surely environmental pollution (Doll & Peto, 1981) . Asbestos fibres, dimethyl sulphate, methyl chloride, acrylic acid, maleic anhydride and cadmium compounds are among suspected carcinogens known to be emitted in one single urban industrial complex in South Africa.
Earlier work on two different bases has described variations of cancer incidence among major ethnic groups of the blacks of South Africa. A series of studies from the National Cancer Association (Robertson et al., 1971; Harington et al., 1975; has utilised data from the Chamber of Mines to examine cancer mortality on a comparative basis among the major tribal groups of the black population. In the absence of other information, these studies have stood as surrogate measures of the real picture. Secondly, studies of certain hospital series or of certain territories have provided information about particular tribal groups but with no comparability on a broader basis (McGlashan & Harington, 1985) .
The explanation for this newly demonstrated contrast of lung cancer experience between two of South Africa's major black nations may lie in smoking customs. The Xhosa have long been known for their addicion to the use of tobacco in several forms. These include the use of both commercial and home-grown types of tobacco rolled in paper as cigarettes. Pipe smoking of indigenous tobacco and sipping of dottle are also common among both sexes and the change-over to commercial cigarettes is far advanced . A contrast of oesophageal cancer incidence between Xhosas (high) and Zulus (low) is also well documented. Conclusion The evidence presented here offers every reason to propose drastic steps to counter the growing public heath problem of lung cancer in South Africa's black peoples. In particular, immediate prophylactic action should be taken on known causes. This should include campaigns in black townships against the hazards of smoking and evaluation of the results of such propaganda. Possibly Xhosa families should most immediately become the target group for anti-smoking programmes, not only in the urban but also in the rural areas.
A second practical step, but of considerable complexity, would be to carry out a research enquiry, designed to disentangle the relative roles of cigarette smoking and of pollution emission in South African cities. The urban lifestyle is a new experience for many blacks, yet an urban dominance occurs in lung cancer. Some urban authorities are already concerned about local pollution levels while other areas are almost free of industrialisation. Nothing is known of rural-urban differences in cigarette-smoking. Consequently the situation in South Africa would seem, as so often before, to have opportunities in epidemiology second to none. Resolution of the health related roles of residence, of smoking and of work in contrasted environments is a question of importance to modern society worldwide.
